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The quest for petroleum is like looking for a needle in five haystacks. To find a prospect, one needs to cull through and synthesize a massive amount of data using developments from such diverse disciplines as geology, geophysics, petrophysics, micropaleontology, geochemistry, and signal estimation and detection. Obtaining the mineral rights for drilling the prospect adds to the difficulty. To top it all, one has only a twenty percent or so probability of discovering a new field in spite of tremendous technical advancements in recent years. The drilling costs are high, ranging from several hundred thousand to millions of dollars per well depending upon its depth and location. If the well is dry, the loss is total. However, when a new field is discovered the rewards are tremendous. Such high stakes have motivated the petroleum industry to pursue innovative ideas vigorously to improve the odds for finding oil and gas.
This book presents an overview of the modern exploration practices. Because of the many disciplines involved, we have not attempted to cover the subject matter comprehensively. Instead, with the help of selected topics, the book provides insight into such major exploration tools as seismic and well log prospecting. Emphasis is generally on the concepts, although several techniques are presented to make the reader familiar with the degree of sophistication and/or ignorance in exploration practices. The book also looks into areas of new development and the importance of unsolved problems in the context of the exploration effort as a whole.
This publication is an outgrowth of a one-day colloquium on "Large Data Systems in Oil and Gas Exploration," which was cosponsored by the IEEE, SEG, and AAPG societies as a part of the 1980 IEEE International Symposium on Circuits and Systems. Several participants in the colloquium, which was a popular interdisciplinary event attended by over 300 people, indicated a need for a general book providing an overview of some of the modern practices in exploration without becoming highly specialized in any one area of exploration. Several speakers at the colloquium accepted the challenge and have made written contributions to this book where emphasis is changed from the "large data systems" in the colloquium to "concepts and techniques" in the book.
The book has been organized for an overall continuity. The first two chapters cover the geologic basis for the habitats of hydrocarbons and the key parameters characterizing them. The parameters also provide a logical rationale for the use of seismic data and well logs. These have become major exploration tools in recent years following the developments in computer and electronic technologies.
Chapters 3-5 describe the seismic approach. The chapter "Imaging the Subsurface" provides a general background on the reflection seismic methods emphasizing data acquisition and processing techniques. The next two chapters enlarge on two basic elements of interpretation: modeling and migration. The image of the subsurface is seismically constructed by a combination of the forward approach, which is modeling, and the inverse approach where the actual seismic data, generally after migration, are processed to generate a detailed subsurface profile. ix Chapters 6 and 7 present the physical basis for well logs and some of their applications in exploration. Well logs can provide a detailed description of the sediments in and around the borehole. The explorationists try to understand the ancient geologic processes including the depositional model by combining and interpolating descriptions from many wells in the general proximity. Such geologic models, when combined with a detailed subsurface profile derived from seismic data, lead to prospects. The actual procedure for locating a prospect is very tedious and complex. An understanding of the information available from well logs and proper use of such information can make prospecting less risky. These chapters provide a conceptual sense of the usefulness of well log data.
The last section in the book, consisting of three chapters, is concerned with the computer and technology issues pertaining to exploration. Chapter 8 discusses computerized data management systems for decision making where data bases from many disciplines are integrated. The next chapter dwells on the impact that the technological innovations in geophysics have had on the science and technology in general. Finally, the last chapter presents some of the basic concepts in the field of pattern recognition and their likely impact on exploration practices.
In preparing this book, we received help from numerous sources which we gratefully acknowledge. Ken Lamer (Western Geophysical) orchestrated the publication of the book by SEG as a member of the SEG Executive Committee. 
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